Synthesis and assembly of functional high molecular weight adiponectin multimers in an engineered strain of Escherichia coli.
Adiponectin has many beneficial effects on cardiovascular and obesity-related disorders. It is part of a class of proteins that contains short collagenous domains, along with surfactant proteins A and D, and complement protein C1q. This class of biomacromolecules requires post-translational modifications to form biologically active assemblies. By introducing a set of post-translational modifying enzymes into Escherichia coli , we have created a prokaryotic expression system that functionally assembles adiponectin, as assessed by the ability of produced adiponectin multimers to suppress human endothelial cell apoptosis. This study represents the first example of the assembly of functional high order multimers of any member of this class of proteins outside of eukaryotic cells. Furthermore, the results give fundamental insight into the process of assembly such as the necessity and sufficiency of various post-translational steps for functional assembly. We expect that fine-tuning of the expression system will allow for efficient production and functional assembly of biomolecules that assemble via short collagenous domains.